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A  wheel,  in  particular  for  a  toy  building  set. 
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©  A  wheel  is  partly  closed  at  one  side  by  a  hub  cap  (1)  con- 
tinuous  with  the  rim  (6)  and  is  designed  to  receive  an  axle  from 
the  opposite  side.  According  to  the  invention,  the  hub  of  the 
wheel  consists  of  a  plurality  of  ribs  (14-17)  which  serve  as 
bearing  faces  for  the  axle  and  whose  geometric,  axial  elonga- 
tions  clear  a  plurality  of  spokes  (2-5)  forming  the  connection  of 
the  hub  cap  to  the  rim  (6).  This  enables  injection  moulding  in 
one  operation  with  the  simultaneous  provision  of  an  inside 
cavity  behind  the  hub  cap  to  receive  a  radially  resilient  and  pro- 
jecting  bead  {1  1  )  at  the  end  of  the  axle. 
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@  A  wheel  is  partly  closed  at  one  side  by  a  hub  cap  (1)  con- 
tinuous  with  the  rim  (6)  and  is  designed  to  receive  an  axle  from 
the  opposite  side.  According  to  the  invention,  the  hub  of  the 
wheel  consists  of  a  plurality  of  ribs  (14-17)  which  serve  as 
bearing  faces  for  the  axle  and  whose  geometric,  axial  elonga- 
tions  clear  a  plurality  of  spokes  (2-5)  forming  the  connection  of 
the  hub  cap  to  the  rim  (6).  This  enables  injection  moulding  in 
one  operation  with  the  simultaneous  provision  of  an  inside 
cavity  behind  the  hub  cap  to  receive  a  radially  resilient  and  pro- 
jecting  bead  (11)  at  the  end  of the  axle. 



The  i n v e n t i o n   r e l a t e s   to  a  w h e e l ,   in  p a r t i c u l a r   f o r  

a  toy  b u i l d i n g   s e t ,   and  w i t h   a  hub  c o m p r i s i n g   a  p l u r a -  

l i t y   of  s p a c e d   a x i a l   r i b s .   Such  a  w h e e l   may  e . g .   h a v e  

f o u r   r i b s   f i t t i n g   s n u g l y   a r o u n d   an  a x l e   of  c r u c i f o r m  

c r o s s - s e c t i o n .  

In  the   e v e n t   t h a t   t he   w h e e l   is  to  r o t a t e   f r e e l y   on  a n  

a x l e   s e c u r e d   a g a i n s t   r o t a t i o n ,   w h i c h   may  be  t h e  c a s e  

w i t h   d r i v i n g   w h e e l s   fo r   a  mode l   of  c a r ,   t he   w h e e l   m u s t  

no t   f i t   s n u g l y   a r o u n d   the   a x l e ,   and  t h e r e f o r e   t h e  

p r o b l e m   a r i s e s   of  how  to  f i x   t he   w h e e l   a x i a l l y   w i t h  

r e s p e c t   to  t he   a x l e .   Th i s   can  be  s o l v e d   in  a  s i m p l e  

m a n n e r   by  means   of  an  a n n u l a r ,   r a d i a l l y   p r o j e c t i n g   b e a d  

at   t he   end  of  t he   a x l e   in  c o n n e c t i o n   w i t h   s l i t t i n g   o f  

t h e   a x l e   end  so  t h a t   t he   bead   may  y i e l d   w h i l e   b e i n g  

p a s s e d   t h r o u g h   t he   w h e e l   and  t h e n   s n a p   ou t   as  a  s n a p  
l o c k .  

H o w e v e r ,   i t   is   d e s i r a b l e   t h a t   w h e e l s ,   in  p a r t i c u l a r  

f o r   ca r   m o d e l s ,   must   l o o k   as  a u t h e n t i c   as  p o s s i b l e ,  

w h i c h   i n v o l v e s   the   w i sh   fo r   m a k i n g   t he   w h e e l  w i t h   a  

hub  c a p .   Owing  to  t he   m e n t i o n e d   snap   l o c k   e f f e c t   i t  

wou ld   t h e n   be  n e c e s s a r y   to  have   a  r e g i o n   b e h i n d   t h e  

hub  c a p ,   c o - a x i a l   w i t h   t he   a x l e   and  of  g r e a t e r   d i a m e t e r  

t h a n   t he   b e a r i n g   f a c e  d i a m e t e r ,   bu t   t h i s   makes   t h e  

c o n s t r u c t i o n   of  t he   w h e e l   so  c o m p l i c a t e d   t h a t   i t   c a n n o t  

be  i n j e c t i o n - m o u l d e d   in  a  s i n g l e   o p e r a t i o n   and  c a n n o t  

t h e r e f o r e   be  m a n u f a c t u r e d   s u f f i c i e n t l y   i n e x p e n s i v e l y .  

The  o b j e c t   of  t he   i n v e n t i o n   i s   to  p r o v i d e   a  w h e e l   o f  

t he   s t a t e d   t y p e   and  of  such   a  s t r u c t u r e   t h a t   t he   w h e e l  

can  be  m a n u f a c t u r e d   in  a  s i n g l e   i n j e c t i o n   m o u l d i n g  

o p e r a t i o n   and  h a s ,   when  m o u l d e d .   a  r e g i o n   of  g r e a t e r  



d i a m e t e r   t h a n   t h e   b e a r i n g   f a c e   d i a m e t e r   b e h i n d   t he   h u b  

c a p .  

T h i s   o b j e c t   i s   a c h i e v e d   in  t h a t   t he   r i b   f a c e s   d i r e c t e d  

t o w a r d   t he   a x i s   of  t he   hub  a r e   d e s i g n e d   to  s e r v e   a s  

b e a r i n g   f a c e s   fo r   an  a x l e ,   and  t h a t   t he   w h e e l   c o m p r i s e s  

a  hub  cap  w h i c h   i s   c o n n e c t e d   to  t h e   w h e e l   at  an  a x i a l  

d i s t a n c e   f rom  t he   r i b s   and  w h i c h   n o w h e r e   o v e r l a p s   t h e  

a x i a l   e l o n g a t i o n   of  t he   r i b s   w i t h i n   a  r e g i o n   c o - a x i a l  

w i t h   t h e   a x i s   and  of  g r e a t e r   d i a m e t e r   t h a n   t he   b e a r i n g  

f a c e   d i a m e t e r .   The  hub  cap  t h u s   has   t he   form  of  a  d i s c  

whose   d i a m e t e r   d o e s   no t   e x c e e d   t h e   b e a r i n g   f a c e   d i a -  

m e t e r   and  w h i c h   i s   c o n n e c t e d   to  t h e   hub  t h r o u g h   s p o k e s  

a x i a l l y   a l i g n e d   w i t h   s p a c e s   b e t w e e n   t h e   r i b s .   As  w i l l  

a p p e a r   f rom  t he   s u b s e q u e n t   d e s c r i p t i o n ,   p r e c i s e l y   t h e s e  

c o n d i t i o n s   a l l o w   t h e   p r o v i s i o n   of  a  r e a s o n a b l y   s i m p l e  

t o o l   f o r   i n j e c t i o n   m o u l d i n g   t h e   w h e e l   in  a  s i n g l e  

o p e r a t i o n .  

The  t o o l   can  be  s i m p l i f i e d   t h e   most   when  the   hub  c a p  
i s   a x i a l l y   a l i g n e d   w i t h   a  c a v i t y   d e f i n e d   w i t h i n   a n d  

b e t w e e n   t h e   r i b s .   P r e f e r a b l y ,   t h e   p a r t ,   d i s p o s e d  

b e t w e e n   t h e   r i b s   and  t h e   hub  c a p ,   of  t h e   m e n t i o n e d  

r e g i o n   c o - a x i a l   w i t h   t h e   a x i s   i s   r i n g - s h a p e d   to  r e c e i v e  

a  bead   at   t h e   end  of  a  w h e e l   a x l e .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   u s e s   may  a l s o   o c c u r   w h e r e  

p o s i t i v e   e n g a g e m e n t   b e t w e e n   a  d r i v e   s h a f t   and  t he   w h e e l  

i s   d e s i r e d .   T h i s   can  be  o b t a i n e d   when  t he   hub  cap  h a s  

a  r e c e s s   w h i c h   i s   open  in  a  d i r e c t i o n   t o w a r d   t h e   h u b  

and  i s   d e s i g n e d   to  r e c e i v e   a  s p l i n e d   s h a f t   w i t h   a  

p l u r a l i t y   of  p r o j e c t i o n s   d i s p o s e d   b e t w e e n   t h e   s p l i n e s  

so  t h a t   a  p l u r a l i t y   of  t he   p r o j e c t i o n s   is   d i s p o s e d   i n  

a l i g n m e n t   w i t h   t he   hub  r i b s ;   t he   s p l i n e d   s h a f t   may 

t y p i c a l l y   be  a  s o - c a l l e d   c r u c i f o r m   s h a f t   whose   g r e a t e s t  



o u t s i d e   d i a m e t e r   c o r r e s p o n d s   to  t he   d i a m e t e r   o f  t h e  

a x l e   end  p r e v i o u s l y   m e n t i o n e d .   In  c a s e   of  a  w h e e l   w i t h  

f o u r   s p o k e s , . t h e   c r u c i f o r m   r e c e s s   in  t he   hub  cap  may 
t h u s   be  r o t a t e d   t h r o u g h   an  a n g l e   of  45°  w i t h   r e s p e c t  

to  the   s p o k e s ,   and  i t   w i l l   t h u s   be  a p p r e c i a t e d   t h a t  

t he   s h a f t   is   e f f e c t i v e l y   s u p p o r t e d   in  t he   hub  w i t h o u t  

any  r i s k   of  t he   s p l i n e s   of  t he   s h a f t   b e i n g   r e c e i v e d  

in  the   s p a c e s   b e t w e e n   the   hub  r i b s .  

The  i n v e n t i o n   w i l l   be  e x p l a i n e d   more  f u l l y   by  t h e  

f o l l o w i n g   d e s c r i p t i o n   of  an  e m b o d i m e n t   w i t h   r e f e r e n c e  

to  the   d r a w i n g ,   in  w h i c h  

f i g .   1  shows  an  e m b o d i m e n t   of  a  w h e e l   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   s e e n   from  t he   e x t e r i o r ,  

f i g s .   2  and  3  show  a x i a l   s e c t i o n s   t h r o u g h   the   w h e e l  

from  f i g .   1  a l o n g   the   l i n e s   II  and  I I I ,   r e s p e c t i v e l y ,  

w h i l e  

f i g s .   4  and  5  show  two  p o r t i o n s   of  a  t o o l   fo r   m a k i n g  

t he   e m b o d i m e n t   shown  in  f i g .   1 ,  

f i g .   6  shows  a  w h e e l   w i t h   an  a d d i t i o n a l   r e c e s s ,   w h i l e  

f i g .   7  shows  a  m o d i f i c a t i o n   of  t he   t o o l   fo r   p r o v i d i n g  

t h e   a d d i t i o n a l   r e c e s s .  

The  w h e e l   shown  in  f i g .   1  has  on  the   shown  s i d e   a  h u b  

cap  in  t he   form  of  a  c i r c u l a r   d i s c   1  w h i c h   is  c o n t i n u o u s  

w i t h   s p o k e s   2 - 5 ,   wh ich   a r e   in  t u r n   c o n t i n u o u s   w i t h   a 

rim  6.  The  shown  w h e e l   is  t h u s   i n t e n d e d   to  a l l o w   m o u n t i n g  

a r o u n d   t he   rim  of  a  s e p a r a t e   t y r e   w i t h   an  i n t e r n a l   b e a d  

w h i c h   can  be  r e c e i v e d   by  a  g r o o v e   7  in  t he   rim  6.  O w i n g  

to  t he   a u t h e n t i c   a p p e a r a n c e   the   rim  has  a  c o n i c a l   r i n g -  



s h a p e d   r e g i o n   8  w h i c h   t o g e t h e r   w i t h   t h e   hub  cap  c o n -  

t r i b u t e   to  t h e   a u t h e n t i c   s h a p e .   The  w h e e l   i s   d e s i g n e d  

to  r e c e i v e   an  a x l e   end  of  t h e   t y p e   a p p e a r i n g   from  f i g s .  

2  and  3,  w h e r e   t he   a x l e   9  has  a  s l o t   10  as  w e l l   a s  

r a d i a l l y   p r o j e c t i n g   b e a d s   11,  12,  w h i c h   can  be  s q u e e z e d  

a g a i n s t   e a c h   o t h e r   b e c a u s e   of  t he   p r e s e n c e   of  t he   s l o t  

10  when  the   a x l e   9  i s   to  be  i n s e r t e d   i n t o   t he   w h e e l  

and  w h i c h   can  s n a p   back   in  a  r e g i o n   13  c o - a x i a l   w i t h  

t h e   w h e e l   and  of   g r e a t e r   d i a m e t e r   t h a n   t he   d i a m e t e r  

of   t he   a x l e   9.  In  p a r t i c u l a r ,   t h e   d i s t a n c e   m e a s u r e d  

d i a m e t r i c a l l y   a c r o s s   t he   b e a d s   11,  12  is  g r e a t e r   t h a n  

t he   b e a r i n g   f a c e   of  t he   w h e e l   hub ,   w h i c h   w i l l   b e  

e x p l a i n e d   b e l o w .  

In  t h e   shown  e m b o d i m e n t   t h e   hub  of  t h e   whee l   c o n s i s t s  

of  f o u r   r i b s   1 4 - 1 7   d i s p o s e d   s o m e w h a t   b e h i n d   the   h u b  

cap  so  t h a t   t he   c a v i t y   13  i s   d e f i n e d   b e t w e e n   the   h u b  

cap  and  t he   r i b s .   In  f i g .   1  t he   r i b s   e x t e n d   r a d i a l l y  

b e t w e e n   t h e   c o n i c a l   a r e a  8   and  a  b e a r i n g   f a c e   f o r   t h e  

a x l e   9,  s a i d   b e a r i n g   f a c e   b e i n g   a x i a l l y   a l i g n e d   w i t h  

t h e   o u t e r ,   c i r c u l a r   edge   of  t h e   d i s c   1.  In  t h e   p r e f e r r e d  

e m b o d i m e n t   t h e   a r c   l e n g t h   of  t h e   r i b s   i s   e q u a l   to  t h e  

a r c   l e n g t h   b e t w e e n   t he   s p o k e s   2 - 5 .   I t   w i l l   t h u s   b e  

a p p r e c i a t e d   t h a t   t he   b e a d s   11,   12  a r e   v i s i b l e   in  f i g .  

1  w h e r e   t he   s l o t   10  in  t h e   a x l e   9  i s   shown  by  b r o k e n  

l i n e s .  

The  a d v a n t a g e o u s   f e a t u r e s   of  t h e   w h e e l   of  t he   i n v e n t i o n  

w i l l   be  u n d e r s t o o d   b e s t   in  c o n n e c t i o n   w i t h   t he   e m b o d i -  

ment   of  a  t o o l   11  fo r   i n j e c t i o n   m o u l d i n g   of  t he   w h e e l ,  

as  shown  in  f i g s .   4  and  5.  The  t o o l   c o m p r i s e s   a  m o u l d  

d i e   18A,  w h i c h   i s   c u t   t h r o u g h ,   and  a  p a i r   of  o t h e r   m o u l d  

d i e s   w h i c h   a r e   s y m m e t r i c a l  a r o u n d   t he   c u t t i n g   p l a n e  

of  t h e   mould   d i e   18A,  and  of  w h i c h   t h e   mould   d i e   18B 

i s   v i s i b l e .   The  t o o l   m o r e o v e r   c o m p r i s e s   two  i n s e r t i o n  



c o r e s   19,  20,  of  w h i c h   at   l e a s t   t he   c o r e   20  i s   a x i a l l y  

m o v a b l e .   The  mould  d i e s   a re   a l s o   m u t u a l l y   m o v a b l e   l o n g i -  

t u d i n a l l y   of  the   c o r e s .   In  f i g .   5,  t he   t o o l   is   s h o w n  

in  a  m o u l d i n g   p o s i t i o n ,   w h i l e   i t   is   shown  in  f i g .   4 

in  a  p o s i t i o n   in  w h i c h   i t   i s   mos t   v i s i b l e .   The  t o o l  

w i l l   be  e x p l a i n e d   b e l o w ,   some  p a r t s   b e i n g   p r o v i d e d   w i t h  

t h r e e - d i g i t   r e f e r e n c e   n u m e r a l s   w h e r e   t he   l a s t   two  d i g i t s  

can  be  c o m p a r e d   w i t h   f i g s .   1 - 3 ,   t h e   c o r r e s p o n d i n g   w h e e l  

p a r t s   b e i n g   i n d i c a t e d   at   t h e   t h r e e - d i g i t   t o o l   p a r t .  

I t   s h o u l d   be  p o s s i b l e   to  a v o i d   t r i v i a l   e x p l a n a t i o n s  

of  t h e   t o o l   b e c a u s e   of  t h i s   c o n n e c t i o n   b e t w e e n   t h e  

r e f e r e n c e   n u m e r a l s ,   and  o n l y   s u c h   f e a t u r e s   w i l l   b e  

e x p l a i n e d   as  do  no t   a p p e a r   r e a d i l y   from  t h e   f i g u r e s .  

The  s l o t s   1 0 2 - 1 0 5   a r e   c o n t i n u o u s   w i t h   t he   d i a m e t r i c a l l y  

o p p o s i t e   s l o t s   to  p r o v i d e   t he   s p o k e s   2 - 5 ,   t he   s l o t s  

b e i n g   i n t e r c o n n e c t e d   t h r o u g h   a  c i r c u l a r   b a s e   whose   d i a -  

m e t e r   i s   e q u a l   to  t he   i n t e r n a l   d i s t a n c e   b e t w e e n   t h e  

p r o j e c t i o n s   113.   When  the   t o o l   i s   in  t he   m o u l d i n g   p o s i -  

t i o n ,   t he   end  of  t he   c o r e   20  is   s p a c e d   from  t he   s a i d  

b a s e   at   a  d i s t a n c e   e q u a l   to  t he   t h i c k n e s s   of  t h e   h u b  

cap  d i s c   1.  I t   w i l l  t h u s   be  a p p r e c i a t e d   t h a t   t he   m o u l d i n g  

m a t e r i a l   can  f low  t h r o u g h   t he   c a v i t i e s   1 0 2 - 1 0 5   a n d  

c o l l e c t   to  p r o v i d e   the   d i s c   1.  As  a p p e a r s   from  f i g .  

4,  t he   c o r e   20  has   f o u r   r i b s ,   t he   r i b s   2 1 - 2 3   b e i n g  

v i s i b l e ,   w h i c h   f i t   s n u g l y   in  t h e   s p a c e s   b e t w e e n   t h e  

p r o j e c t i o n s   113  as  a p p e a r s   from  f i g .   5.  The  p r o j e c t i o n s  

113  and  t he   ends   of  t h e   r i b s   on  t h e   c o r e   20  t h u s   d e f i n e  

t he   a n n u l a r   c a v i t y   13,  w h i l e   t h e   r i b s   on  t h e  c o r e   d e f i n e  

the   s p a c e s   b e t w e e n   t he   r i b s   1 4 - 1 7 .  

In  t he   p r e f e r r e d   e m b o d i m e n t   t h e   r i b s   2 1 - 2 3   on  the   c o r e  

20  have   a  u n i f o r m   c r o s s - s e c t i o n ,   bu t   i t   w i l l   be  a p p r e -  
c i a t e d   t h a t   t he   a rc   d i s t a n c e   b e t w e e n   the   p o r t i o n   o f  

t he   r i b s   d i s p o s e d   o u t s i d e   t he   p r o j e c t i o n   113  in  t h e  



m o u l d i n g   p o s i t i o n ,   m i g h t   be  s m a l l e r   t h a n   shown ,   w i t h o u t  

t h i s   c a u s i n g   p r o b l e m s   when  the   t o o l   i s   to  be  r e m o v e d  

from  the   c a s t i n g .   In  t h i s   c a s e ,   t he   hub  cap  ( i . e .   1 

and  t he   s p o k e s   2 - 5 )   wou ld   c a u s e   a x i a l   o v e r l a p p i n g   o f  

j u s t   a  f r a c t i o n   of  t he   c a v i t y   d e f i n e d   b e t w e e n   the   r i b s  

1 4 - 1 7   ( t h i s   o v e r l a p   i s   o n l y   c o n s i d e r e d   w i t h i n   a  r e g i o n  

c o - a x i a l   w i t h   the   hub  cap  and  of  g r e a t e r   d i a m e t e r   t h a n  

t h e   b e a r i n g   f a c e   d i a m e t e r   but   of  s m a l l e r   d i a m e t e r   t h a n  

a n o t h e r   p r e d e t e r m i n e d   one ,   such   as  t he   s m a l l e s t   d i a m e t e r  

of   t h e   c o n i c a l   r e g i o n   8 ) .  

I f   t he   a rc   d i s t a n c e   b e t w e e n   the   r i b s   20  of  t he   c o r e  

was  g r e a t e r   t h a n   t he   a r c   l e n g t h   of  t h e   p r o j e c t i o n s   1 1 3 ,  

t h e   c o r e   20  c o u l d   no t   be  w i t h d r a w n   from  the   c a s t i n g ,  

i t   b e i n g   b o r n e   in  mind  t h a t   t he   o u t e r m o s t   end  of  t h e  

r i b s   2 1 - 2 3   d i s p o s e d   b e t w e e n   the   p r o j e c t i o n s   113  is   t o  

f i l l   t he   s p a c e s   b e t w e e n   t he   l a s t - m e n t i o n e d   p r o j e c t i o n s  

c o m p l e t e l y   in  o r d e r   to  o b t a i n   t he   a n n u l a r   c a v i t y   13  

to  r e c e i v e   the   b e a d s   11,  12  of  t he   a x l e .   I t   w i l l   l i k e w i s e  

be  a p p r e c i a t e d   t h a t   t he   d i a m e t e r   of  t he   hub  cap  d i s c  

1  c a n n o t   be  g r e a t e r   t h a n   the   c o r e   d i a m e t e r   of  t h e   c o r e  

20  a s ,   o t h e r w i s e ,   t he   c a s t i n g   c a n n o t   r e l e a s e   t he   c o r e  

1 9 .  

The  s t r u c t u r e   of  t h e   w h e e l   as  d e f i n e d   in  t he   c h a r a c -  

t e r i z i n g   p o r t i o n   of  c l a i m   1  i s   t h u s   t he   n e c e s s a r y   a n d  

s u f f i c i e n t   c o n d i t i o n   of  t he   p r o v i s i o n   of  a  f u n c t i o n a l  

t o o l   w h i c h   is   the   p r e - r e q u i s i t e   for   m a s s - p r o d u c t i o n  

of  t h e   w h e e l .  

In  f i g .   6  t h e   w h e e l   from  f i g .   1  i s   shown  w i t h   t he   e x c e p -  
t i o n   t h a t   t he   hub  cap  is   f o r m e d   w i t h   an  a d d i t i o n a l   r e c e s s  

to  r e c e i v e   a  c r u c i f o r m   a x l e   i n s t e a d   of  t he   a x l e   9  p r e -  

v i o u s l y   d e s c r i b e d .   In  t he   e m b o d i m e n t   d e s c r i b e d   in  t h e  

f o r e g o i n g   the   w h e e l   r o t a t e s   f r e e l y   on  the   a x l e   e n d ,  



but   u s e s   a r e   c o n c e i v a b l e   w h e r e   a  p o s i t i v e   e n g a g e m e n t  

b e t w e e n   an  a x l e   and  t he   w h e e l   is   d e s i r e d ,   wh ich   is   a l s o  

f e a s i b l e   a c c o r d i n g   to  t he   i n v e n t i o n   u n d e r   t he   c o n d i t i o n s  

s t a t e d   in  t he   c h a r a c t e r i z i n g   p o r t i o n   of  c l a i m   1 .  

More  p a r t i c u l a r l y ,   the   hup  cap  in  f i g .   6  may  have   a 

c r u c i f o r m   r e c e s s   wh ich   i s   shown  in  b r o k e n   l i n e s   a n d  

c o r r e s p o n d s   in  c r o s s - s e c t i o n   to  a  c r u c i f o r m   s h a f t   w h o s e  

g r e a t e s t   d i a m e t e r   c o r r e s p o n d s   to  t he   d i a m e t e r   of  t h e  

a x l e   end  9  from  f i g s .   2  and  3.  As  t h e   r e c e s s   in  t h e  

hub  cap  is   r o t a t e d   t h r o u g h   a b o u t   45°  w i t h   r e s p e c t   t o  

t he   s p o k e s   2 - 5 ,   t h e   s p l i n e s   of  t h e   c r u c i f o r m   s h a f t   w i l l  

be  s u p p o r t e d   in  t he   hub  by  t he   r i b s   1 4 - 1 7 ,   and  t h e r e  

is   t h u s   no  r i s k   of  s h a f t   s p l i n e s   b e i n g   r e c e i v e d   in  t h e  

s p a c e   b e t w e e n   t he   r i b s   1 4 - 1 7 .   The  r e c e s s   in  t h e   h u b  

cap  is   o n l y   open  in  a  d i r e c t i o n   t o w a r d   the   hub  to  e n s u r e  

c o h e r e n c e   in  t he   m a t e r i a l .  

The  r e c e s s   m e n t i o n e d   in  c o n n e c t i o n   w i t h   f i g .   6  can  b e  

p r o v i d e d   by  a  m o d i f i c a t i o n   of  t he   p r e v i o u s l y   d e s c r i b e d  

t o o l ,   as  a p p e a r s   from  f i g .   7.  F i g .   7  shows  one  end  o f  

t he   i n s e r t i o n   c o r e   20  wh ich   f a c e s   in  a  d i r e c t i o n   t o w a r d  

t h e   i n s e r t i o n   c o r e   19  in  f i g .   4.  A  c r u c i f o r m   p r o j e c t i o n  

27  is   p r o v i d e d   in  a x i a l   e l o n g a t i o n   of  t he   p r e v i o u s  

e m b o d i m e n t ,   c o m p r i s i n g   f o u r   s p l i n e s   2 8 - 3 1   w h i c h ,   w i t h  

r e s p e c t   to  t he   ends   of  t he   s p l i n e s   21,  22  e x t e n d   f o r -  

w a r d l y   a  d i s t a n c e   w h i c h   is   s m a l l e r   t h a n   t he   t h i c k n e s s  

of  t he   hub  c a p .   The  p r o j e c t i o n   27  i s   r e c e i v e d   by  t h e  

c o r e   19  from  f i g .   4  in  t he   c a v i t y   w h i c h   i s   d e f i n e d  

b e t w e e n   the   j aws   108,   bu t   does   no t   e x t e n d   r i g h t   to  t h e  

b o t t o m   of  t he   c a v i t y ,   in  o r d e r   t h a t   t he   m a t e r i a l   may 

m e r g e .   I t   w i l l   be  a p p r e c i a t e d   t h a t   a  l o n g e r   p r o j e c t i o n  
27  can  be  m a t c h e d   by  an  a d d i t i o n a l   d e p r e s s i o n   in  t h e  

c o r e   19  so  t h a t   t he   hub  cap  w i l l   be  t h i c k e r ,   e n a b l i n g  

p r o v i s i o n   of  a  d e e p e r   r e c e s s   to  r e c e i v e   the   c r u c i f o r m  

s h a f t .  



1.  A  w h e e l ,   in  p a r t i c u l a r   fo r   a  toy  b u i l d i n g   s e t ,   a n d  

w i t h   a  hub  c o m p r i s i n g   a  p l u r a l i t y   of  s p a c e d   a x i a l   r i b s  

( 1 4 - 1 7 ) ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t he   r i b  

f a c e s   d i r e c t e d   t o w a r d   t he   a x i s   of  t h e   hub  a r e   d e s i g n e d  

to  s e r v e   as  b e a r i n g   f a c e s   f o r   an  a x l e ,   and  t h a t   t h e  

w h e e l   c o m p r i s e s   a  hub  cap  ( 1 - 5 )   w h i c h   is   c o n n e c t e d   t o  

t h e   w h e e l   at  an  a x i a l   d i s t a n c e   from  t he   r i b s   ( 1 4 - 1 7 )  

and  w h i c h   n o w h e r e   o v e r l a p s   t h e   a x i a l   e l o n g a t i o n   of  t h e  

r i b s   w i t h i n   a  r e g i o n   c o - a x i a l   w i t h   t he   a x i s   and  o f  

g r e a t e r   d i a m e t e r   t h a n   t he   b e a r i n g   f a c e   d i a m e t e r .  

2.  A  w h e e l   a c c o r d i n g   to  c l a i m   l ,   c  h  a  r  a  c  t   e  r -  

i  z  e  d   in  t h a t   t he   hub  cap  ( 1 - 5 )   i s   a x i a l l y   a l i g n e d  

w i t h   a  c a v i t y   w h i c h   i s   d e f i n e d   w i t h i n   and  b e t w e e n   t h e  

r i b s   ( 1 4 - 1 7 ) .  

3.  A  w h e e l   a c c o r d i n g   to  c l a i m   1  or  2,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   in  t h a t   t he   p a r t   ( 1 3 ) ,   d i s p o s e d   b e t w e e n  

t h e   r i b s   ( 1 4 - 1 7 )   and  t h e   hub  cap  ( 1 - 5 ) ,   of  the   m e n t i o n e d  

r e g i o n   c o - a x i a l   w i t h   t h e   a x i s   i s   r i n g - s h a p e d   to  r e c e i v e  

a  bead   (11 )   at   t he   end  of  a  w h e e l   a x l e   ( 9 ) .  

4.  A  w h e e l   a c c o r d i n g   to  c l a i m   l ,   c  h  a  r  a  c  t   e  r -  

i  z  e  d   in  t h a t   t he   hub  cap  has   a  r e c e s s   wh ich   i s   o p e n  
in  a  d i r e c t i o n   t o w a r d   t h e   hub  and  is   d e s i g n e d   to  r e c e i v e  

a  s p l i n e d   s h a f t   w i t h   a  p l u r a l i t y   of  p r o j e c t i o n s   d i s p o s e d  

b e t w e e n   t h e   s p l i n e s   so  t h a t   a  p l u r a l i t y   of  t he   p r o j e c -  

t i o n s   i s   d i s p o s e d   in  a l i g n m e n t   w i t h   t he   hub  r i b s .  
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